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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve a driving efficiency by preventing idling 
of a reverse roller as much as possible in a perfecting printer that drives the 
reverse roller using a driving force of a paper feed roller. 

SOLUTION: In the perfecting printer, a paper supply path 71 and an inverting 
path 81 having inverting rollers 82, 83 are combined with each other at a 
portion in front of a print head 40, a paper sheet S is allowed to pass through 
a portion of the print head 40 in a common conveyance path 72 following the 
confluence section from the paper supply path 71 by a paper feed roller 20 by 
feeding forward to perform front-side printing, and the paper sheet S conveyed 
in the reverse direction in inverted by the inverting path 8 1 to perform 
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rear-side printing by the print head 40. The perfecting printer has a driving 
force transmission mechanism for driving the inverting rollers 82, 83 by using 
a driving force of the paper feed roller 20. The inverting rollers 82, 83 are 
driven after starting of the inverting operation after the completion of the 
perfecting printing by the driving force transmission mechanism. 
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♦NOTICES* + ^ £ki— .-mor*^ ^+ — I- 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the double-sided airline printer which raised 
effectiveness of operation by suppressing idling of the roller for reversal especially about the airline 
printer in which double-sided printing equipped with the conveyance way for reversal is possible. 
[0002] 

[Description of the Prior Art] The power format which makes the roller for reversal drive 
conventionally using the driving force of a paper feed roller as a double-sided airline printer equipped 
with the conveyance way for reversal is known. Even when a paper feed roller is in which drive 
condition of normal rotation and an inversion by adopting an epicyclic gear device as the power 
transfer on the roller for reversal from a paper feed roller, the roller for reversal consists of equipment 
of this format so that it may rotate to an one direction. 

[0003] However, since it always interlocks and rotates while the paper feed roller is driving the roller 
for reversal in the above-mentioned double-sided airline printer, it will be put on the condition that 
idling was carried out also at the time of surface printing whose rotation of the roller for reversal is 
originally unnecessary, and the load to the drive of a paper feed roller cannot disregard greatly loss of 
the drive energy which must originally be unnecessary, either. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a double-sided airline 
printer with the sufficient power effectiveness which suppressed idling of the roller for reversal as 
much as possible in the double-sided airline printer of the power format of making the roller for 
reversal driving using the driving force of a paper feed roller. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 The conveyance way for feeding and the conveyance way for reversal which has 
a roller for reversal are made to join before a print head. Surface printing is performed by making the 
print head part of the common conveyance way following this unification section pass a form with 
forward stitch with a paper feed roller from said conveyance way for feeding. After carrying out 
backward feed of the form and making it reversed on the conveyance way for reversal, it is the airline 
printer which performs rear- face printing by the print head again. It has the power transmission device 
which drives said roller for reversal using the driving force of said paper feed roller, and said roller for 
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reversal is characterized by driving after the reversal actuation initiation after surface printing 
termination with this power transmission device. 

[0006] Since the roller for reversal drives after the reversal actuation initiation ignited by the inversion 
of the paper-feed roller after surface printing termination, the drive of the roller for reversal can stop 
substantially at the time of surface printing, and, according to this description, improvement and 
energy saving of power effectiveness are attained in the double-sided airline printer equipped with the 
power transmission device which drives the roller for reversal using the driving force of a paper- feed 
roller. Moreover, since the load to the drive of a paper feed roller can be reduced, it has the 
effectiveness which prevents failure and shortening of a life cycle. 

[0007] Invention according to claim 2 is characterized by maintaining the substantial drive condition 
of said roller for reversal until the form back end separates from the roller for reversal at least at the 
time of rear- face printing in claim 1 . 

[0008] Slip time amount can be made into the minimum, the same effectiveness as invention of the 
claim 1 above-mentioned publication being acquired, and also securing actuation of the roller for 
reversal by maintaining the substantial drive condition of the roller for reversal until conveyance 
actuation of the roller for reversal is completed at least according to this description. Here, a 
"substantial drive condition" means also including a temporary quiescent state of the roller for reversal 
produced when switching a paper feed roller to an inversion from normal rotation, and the quiescent 
state of the short time produced as a result of the time lag at the time of a switch of a planet device in a 
drive condition. 

[0009] Invention according to claim 3 is characterized by equipping said power transmission device 
with the planet device in which the roller for reversal is normally rotated even when a paper feed 
roller is in which drive condition of normal rotation or an inversion, and the lock device in which the 
power transfer by said planet device from a paper feed roller to the roller for reversal is maintained in 
the condition of not transmitting, at the time of surface printing in claims 1 or 2. 
[0010] According to this description, since a lock device is what acts on the power transfer path by the 
planet device, and locks power transfer in the condition of not transmitting, it can make structure of a 
lock device simple. 

[001 1] In claim 3, invention according to claim 4 is characterized by to take an unlocking condition, 
when a planet device shifts to the 2nd connection condition which a paper-feed roller rotates normally 
from the 1st connection condition which a paper-feed roller reverses said lock device at least in the 
process of rear-face printing actuation from reversal actuation initiation, and the roller for reversal 
rotates normally, and the roller for reversal rotates normally. 

[0012] Since what is necessary is according to this description just to take an unlocking condition 
when a planet device shifts to the 2nd connection condition from the 1st connection condition at least, 
complicated control is not required and a switch of a lock device is attained by the simple 
configuration. 

[0013] Invention according to claim 5 is characterized by performing a switch in said unlocking 
condition by the flap for reversal prepared in the roller part for reversal of said conveyance way for 
reversal rockable in claim 4. 

[0014] According to this description, by using the flap for reversal as a switch means from a lock 
condition to an unlocking condition, it becomes unnecessary to establish a device special as a switch 
means, and complication of equipment structure can be avoided. Moreover, since [ corresponding to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/15/2005 



JP,2002-127541,A [DETAILED DESCRIPTION] 



Page 3 of 10 



the advance situation of the form within a conveyance path ] it is a means, though it switches and is a 
simple device, the switch in the unlocking condition from a lock condition can be performed correctly. 

[0015] Invention according to claim 6 is characterized by rocking said flap for reversal according to 
the delivery force of a form of passing through the conveyance way for reversal in claim 5. 
[0016] According to this description, since the delivery force of a form can perform the switch in the 
unlocking condition from a lock condition, the flap for reversal does not need to prepare a special 
operation system, and can attain the increase in efficiency of equipment structure. 
[0017] Invention according to claim 7 is set in any 1 term of claims 3-6. Said planet device It has an 
epicyclic gear and a planet lever holding said epicyclic gear. This planet lever It is what has the height 
prepared possible [ said epicyclic gear and linkage ]. Said lock device It has a shank and the locking 
lever which rocks focusing on this shank and is locked in contact with said height in the free end. By 
attitude actuation of said height into the rocking locus of said locking lever In the condition that the 
free end and said height of said locking lever contact, it is locked, the power transfer from a paper feed 
roller is severed, and a planet device will be in the condition of not transmitting. In the condition that 
the free end and said height of said locking lever do not contact, a planet device will be in an 
unlocking condition, and the power from a paper feed roller will be transmitted to the roller for 
reversal. Furthermore, it is characterized by performing reset to a lock condition from said unlocking 
condition by reversing a paper feed roller slightly after front flesh-side printing termination. 
[0018] According to this description, since attitude actuation of the height into the rocking locus of a 
locking lever performs a switch of a lock condition and an unlocking condition, actuation of a planet 
device can be used as it is, and a simple configuration can perform a switch in a lock condition and the 
unlocking condition. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based 
on a drawing. Drawing 1 is the outline side elevation showing an example of the ink jet airline printer 
in which double-sided printing equipped with the conveyance way for reversal is possible. This airline 
printer is equipped with the paper feed roller 20 which changes from the follower roller 22 which 
opposite-** to a driving roller 21 and this, the sheet feeder 30 which supplies Form S to this paper 
feed roller 20, the print head 40 which breathes out ink on the front face of the form S conveyed with 
the paper feed roller 20, and forms an image (an alphabetic character is included) in it, and the 
delivery roller 50 which discharges the form [ finishing / printing ] S. Moreover, it has the main frame 
60 for attaching these equipments etc., the 1st subframe 61, the 2nd subframe 62, the side frame of the 
pair which is not illustrated, etc. 

[0020] The paper feed roller 20 is supported by the side frame which the driving roller 21 does not 
illustrate, and a rotation drive is carried out by the proper driving means, the follower roller 22 - a 
driving roller 21 - receiving - a follower - it is supported pivotable. The sheet feeder 30 is equipped 
with the feed roller 3 1, the hopper 33 which energizes Form S towards this feed roller 31, and the 
separation pad 32 which compresses Form S between the feed rollers 31, and separates a sheet. At the 
time of sheet supply, Form S is pressed with a hopper towards the feed roller 3 1 which rotates one 
time, it is separated by the separation pad 32, and one sheet of form S is supplied towards the paper 
feed roller 20 at it. The form S supplied is guided towards the paper feed roller 20 with the bottom 
guide 63 attached in the 1st subframe 61, and the upper guide 64 attached in the mainframe 60. 
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[0021] The print head 40 is attached in carriage 41 . Carriage 41 is attached in the direction which 
intersects perpendicularly with space movable with the upper limit and carriage guide shaft (not 
shown) of a main frame 60. The ink tank is carried in carriage 41 . 

[0022] Whenever printing for one line is made and printing for one line is made by breathing out ink 
from a head 40, carriage 41 moving printing actuation in space and the rectangular direction, 
predetermined pitch (part for spacing [ Usually ]) conveyance of the form S is carried out, and one 
side printing is performed by repeating these actuation. In addition, a sign 44 is a convention member 
which specifies spacing of Form S and a head 40 to a predetermined value in support of the inferior 
surface of tongue of Form S at the time of printing. 

[0023] The delivery roller 50 consists of a driving roller 5 1 and a follower star wheel 52 energized 
towards this, and discharges the form [ finishing / printing ] S outside the plane. The follower star 
wheel 52 is attached in the 2nd subframe 62. 

[0024] In the above-mentioned configuration, the pair of the bottom guide 63 and the upper guide 64, 
the pair of the driving roller 21 of the paper feed roller 20 and the follower roller 22, the pair of a print 
head 40 and the convention member 44, and the delivery roller 50 form the common conveyance way 
(printing conveyance way) 72 which passes Form S in the advance direction (the direction of forward 
stitch), or the reverse direction (the direction of backward feed) on a print head 40. Moreover, a 
hopper 33, the pair of the feed roller 3 1 and the separation pad 32, and the pair of the bottom guide 63 
and the upper guide 64 form the conveyance way 71 for feeding which makes the form S on a hopper 
33 join to the common conveyance way 72 before a print head 40 through between the feed roller 3 1 
and the separation pad 32. 

[0025] It has arranged so that the declivity of the sheet feeder 30 which forms a part of above- 
mentioned conveyance way 71 for feeding, and the hopper 33 which serves as a medium tray correctly 
may be carried out to a double-sided airline printer on the other hand towards the paper feed roller 20 
formed in the entrance side of a print head 40 and the back end may project from an airline printer 
body showing a rising tendency, and the back space of 3 corniform is formed in the lower part. The 
reversal unit 80 equipped with the closed-loop-like conveyance way 81 for reversal is attached in the 
back space of 3 corniform of the lower part of this sheet feeder 30, i.e., back, free [ attachment and 
detachment ] in the form which inserted that point. 

[0026] As this reversal unit 80 is shown in drawing 1 , the large roller 82 for reversal and the small 
roller 83 for reversal which detached each other and have been arranged are supported pivotable by 
the right-and-left frame which the reversal unit 80 does not illustrate. And the interior material 84 of a 
form proposal is supporting the shaft of this large roller 82 for reversal to revolve with the snap fitting 
condition to the large roller 82 for reversal, and is only supporting it to revolve with the contact 
condition to the shaft of this small roller 83 for reversal to the small roller 83 for reversal. The parts of 
the large roller 82 for these reversal, the small roller 83 for reversal, and the interior material 84 of a 
form proposal constitute the inside member formed in the shape of a taper as a whole in the reversal 
unit 80 concerned. In the case of this operation gestalt, two or more above-mentioned large rollers 82 
for reversal, small rollers 83 for reversal, and interior material 84 of a form proposal are juxtaposed to 
shaft orientations, and are prepared in them. And this reversal unit 80 is constituted considering the 
peripheral surface of the large roller 82 for reversal following the straight line and this which connect 
between both the roller peripheral surfaces of the large roller 82 for reversal, and the small roller 83 
for reversal as a part of loop- formation-like conveyance way 81 for reversal. It has composition which 
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made the tip side the small roller 83 side for reversal, inserted the reversal unit 80, and installed it 
removable in the back space of above-mentioned 3 corniform. 

[0027] The flap 90 for reversal for switching the passage of Form S to the tip side in which the small 
roller 83 for reversal is formed (path specification-part material; with this operation gestalt, it is also 
the switch means of a lock device so that it may mention later) is formed in the acceptance location of 
a continuous line, and the discharge location of a dotted line possible [ a switch ] at the above- 
mentioned reversal unit 80. This flap 90 for reversal is made the bottom shown in drawing 1 by the 
dotted line by the delivery force of a form S, and when the form S which the free end is in the 
condition advanced to the bottom location of always, i.e., the conveyance way after reversal, shown as 
a continuous line, and went around the conveyance way 81 for reversal passes through the bottom of 
the flap 90 for reversal with a self-weight, it is constituted so that it may shift to an evacuation side. 
On these specifications, it explains that the junction path 91 which this flap 90 for reversal is made to 
carry out backward feed of the form S by which one side printing was carried out, and hands it over to 
it is a part of conveyance way 81 for reversal. 

[0028] Furthermore, the flap (the 1st flap) 10 is arranged in the above-mentioned unification section 
73. A self-reset habit is given so that it may become an inlet-port path to the above-mentioned 
conveyance way 81 for reversal, and the open posture which forms the inlet-port path to the junction 
path 91 correctly, and it follows and rotates from the conveyance way 71 for feeding to Form S, and 
this flap 10 is supported pivotably by the shaft 1 1 so that it may show Form S to the auxiliary lever 4. 
[0029] And notching (not shown) is prepared in the direction which intersects perpendicularly with a 
shaft 1 1 in the shape of a slit from the tip side, and the main lever 3 and the auxiliary lever 4 of the 
paper detector 2 are passed by this notching, and it is made to intersect it by the cross direction 1 side 
in the common conveyance way 72 of this flap 10. 

[0030] Next, the conveyance actuation in the above-mentioned double-sided airline printer is 
explained based on drawing 2 . The airline printer of this operation gestalt goes Form S to the 
unification section 73 of this conveyance way 71 for feeding, and the above-mentioned conveyance 
way 81 for reversal from the above-mentioned conveyance way 71 for feeding. Delivery, It prints on 
one side by passing Form S with forward stitch toward the print head 40 of the common conveyance 
way 72 following this unification section 73. It has composition which is made to carry out backward 
feed of that form S by which one side printing was carried out, leads to the conveyance way 81 for 
reversal through the junction path 91 and the flap 90 for reversal, sends out again the form S reversed 
on this conveyance way 81 for reversal to the common conveyance way 72 with forward stitch, and 
prints a rear face by the print head 40. Therefore, the 1st conveyance path from the conveyance way 
71 for feeding to the common conveyance way 72 and the 2nd conveyance path which returns from 
the common conveyance way 72 to the common conveyance way 72 through the conveyance way 81 
for reversal exist. 

[003 1] The above-mentioned double-sided airline printer is equipped with the power transmission 
device which drives said rollers 82 and 83 for reversal using the driving force of the paper feed roller 
20, and said rollers 82 and 83 for reversal are driven with this power transmission device after the 
reversal actuation initiation after surface printing termination. For the substantial drive condition of 
these rollers 82 and 83 for reversal, the form S back end is a roller for reversal (roller which is in the 
location nearest to a paper feed roller when there are two or more rollers for reversal.) at least at the 
time of rear-face printing. Here, it is maintained until it separates from the small roller 83 for reversal. 
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[0032] The above-mentioned power transmission device is equipped with the planet device in which 
the rollers 82 and 83 for reversal are normally rotated even when the paper feed roller 20 is in which 
drive condition of normal rotation or an inversion, and the lock device in which the power transfer by 
said planet device from the paper feed roller 20 to the rollers 82 and 83 for reversal is maintained in 
the condition of not transmitting, at the time of surface printing. In this embodiment, the switch in said 
unlocking condition from a lock condition is performed by the flap 90 for reversal prepared in small 
roller 83 part for reversal of said conveyance way for reversal rockable. 

[0033] That is, in this embodiment, when the flap 90 for reversal functions as a switch means of a lock 
device and the free end of the flap 90 for reversal rocks according to the delivery force of the form S 
after the reversal which passes through the conveyance way 81 for reversal, the motion is told to a 
lock device and a switch is carried out to a lock device. 

[0034] Next, the lock device of this invention is explained. Drawing 8 and drawing 9 are the important 
section perspective views showing an example of the lock device of this invention. 
[0035] This lock device has the locking lever 1 1 1 which free-end 111a rocks focusing on a shank 1 12, 
and locks a planet device. A planet device consists of an epicyclic gear D held at the planet lever 1 14 
and this planet lever 1 14, an epicyclic gear D is interlocked with at the planet lever 1 14, and the height 
1 15 is formed so that advance or evacuation into the rocking locus of said locking lever 1 1 1 may be 
possible. Here, by attitude actuation of the height 115 into the rocking locus of a locking lever 1 1 1, a 
planet device is locked in the condition that free-end 1 1 la of a locking lever 1 1 1 and a height 1 15 
contact, the power from the paper feed roller 20 is canceled, in the condition that free-end 1 1 la of a 
locking lever 111 and said height 1 1 5 do not contact, a planet device will be in an unlocking condition 
and the power from the paper feed roller 20 will be transmitted to the rollers 82 and 83 for reversal. 
[0036] It is shown that drawing 8 has a lock device in a lock condition. As a result of the flap 90 for 
reversal being in the condition advanced with a self- weight to the bottom location 81 of always, i.e., 
the conveyance way for reversal, and telling the condition to a locking lever 1 1 1 through the movable 
joint 1 16, in the condition that no form S which passes the above-mentioned flap 90 for reversal which 
is the switch means of a lock device is, the free-end 1 1 la of a locking lever 1 1 1 is put on the lock 
location shown in drawing 8 . Here, it does not ask whether a "lock location" is in a lock condition, or 
it is in an unlocking condition, but free-end 1 1 la of a locking lever 1 1 1 means the location which can 
contact a height 1 15. In this condition, since free-end 1 1 la of a locking lever 1 1 1 is in contact with the 
height 1 15 prepared in the planet lever 1 14, an epicyclic gear D can move the perimeter of a sun gear 
C only to an one direction (drawing the direction of a clockwise rotation), but is in the condition that 
migration to hard flow was barred. 

[0037] Drawing 9 shows an unlocking condition. In the condition that Form S has passed the flap 90 
for reversal which is the switch means of a lock device, it is pushed up to the bottom by the delivery 
force of Form S pass the bottom, and this motion is told to a locking lever 1 1 1 through the movable 
joint 1 16, a locking lever 1 1 1 shifts even to a shunting location as free-end 111a rocked and shown in 
drawing 9 , and the flap 90 for reversal takes an unlocking condition. Here, a "shunting location" 
means the location where free-end 1 1 la of a locking lever 1 1 1 cannot contact a height 115. Since free- 
end 1 1 la of a locking lever 1 1 1 is not in contact with the height 1 15 of the planet lever 1 14 in this 
condition, it is also possible for a motion of an epicyclic gear D not to be barred but to take which 
condition of the 1st connection condition and the 2nd connection condition. 
[0038] Drawing 3 to drawing 6 is the expansion wheel train Fig. showing an example of the power 
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transmission device used for the double-sided airline printer of this invention, and the condition of the 
switch means (flap 90 for reversal) of a lock device and a lock device is typically shown all over 
drawing. With the gearings A, B, and C which this power transmission device tells the driving force 
from the paper feed roller 20 The 1st connection condition which transmits power to the rollers 82 and 
83 for reversal through Gearings E, F, and G from an epicyclic gear D and this epicyclic gear D, After 
bypassing from an epicyclic gear D to Gearings H, I, and J, the 2nd connection condition which 
transmits power to the rollers 82 and 83 for reversal through Gearings E, F, and G can be taken. 
[0039] In addition, among drawing 3 - drawing 6 , from the paper feed roller 20, a planet device and 
the roller 82 for reversal are equipped with a lock device and a switch means at a double-sided airline 
printer body, and 83 lists are equipped with them to Gearings A and B again at the reversal unit. 
[0040] Drawing 3 shows the condition of the power transmission device at the time of surface 
printing, at this time, a locking lever 111 is in a lock location, and a planet device is in the condition of 
having been locked. The paper feed roller 20 is rotating normally at the time of surface printing, and 
the power is told to a sun gear C through a reduction gear A and the transfer gearing B at it. Although 
a sun gear C and the epicyclic gear D in an engagement condition tend to move to Gearing's H 
direction, rotating the perimeter of a sun gear C to take the 2nd connection condition, since a locking 
lever 1 1 1 regulates a motion of an epicyclic gear D in contact with the height 1 1 5 interlocked with an 
epicyclic gear D, Gearing H and the 2nd connection condition cannot be taken. Therefore, in drawing 

3 , it connects with neither of the down-stream gearings E and H, but the power transfer from the 
paper feed roller 20 is severed on the way, and an epicyclic gear D has the reversal rollers 82 and 83 
in the condition of having stopped. Moreover, in drawing 3 , since there is no form S which passes 
flap 90 part for reversal which is the switch means of a lock device, the flap 90 for reversal will be 
fallen with a self-weight. 

[0041] Surface printing ends drawing 4 . and the condition of a power transmission device 
immediately after the paper feed roller 20 starts an inversion is shown in order to perform rear-face 
printing and to carry out backward feed of the form S. It is locked in the state of drawing 3 , and the 
rotation is changed in connection with the paper feed roller 20 having been reversed, and the epicyclic 
gear D which was able to take the connection condition with no down-stream gearing moves in the 
direction of Gearing E, rotating the perimeter of a sun gear C. Consequently, it becomes possible to 
engage with Gearing E, an epicyclic gear D takes the 1st connection condition, and a lock is canceled 
(unlocking condition). However, in this condition, since the tip of the form S by which backward feed 
was carried out has not yet reached the flap 90 for reversal of a reversal unit outlet, the free end of the 
flap 90 for reversal is in the condition of having fallen in the bottom location with a self- weight, and 
the locking lever 1 1 1 has still stopped at the lock location. 

[0042] After Form S has the inside of the conveyance way 81 for reversal conveyed by the inversion 
of the paper feed roller 20 and drawing 5 is able to add reversal with the large roller 82 for reversal, 
and the small roller 83 for reversal, it shows the condition of a power transmission device when 
conveyance progresses further and Form S has passed the flap 90 for reversal. At this time, the 
location of an epicyclic gear D is in the 1st same connection condition as drawing 4 . However, since 
Form S advanced the 2nd conveyance path further for rear-face printing from the condition of drawing 

4 and Form S has passed flap 90 part for reversal which is the switch means of a lock device, as a 
broken line shows drawing 1 according to the delivery force of Form S, the flap 90 for reversal will be 
pushed up. The locking lever 1 1 1 connected with the flap 90 for reversal through the movable joint 
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1 16 by the change of state of this flap 90 for reversal is displaced to a shunting location (refer to 
drawing 9 ). 

[0043] Drawing 6 shows the condition of a power transmission device when the reversed form S 
reaches the paper feed roller 20 again. Receiving a signal with the paper from the paper detector 2, in 
connection with the paper feed roller 20 having changed to normal rotation, rotating, from the 1st 
connection condition ( drawing 5 ) connected with Gearing E, an epicyclic gear D moves to the hoop 
direction of a sun gear C, engages with Gearing H, and takes the 2nd connection condition. Since 
Form S is still passing flap 90 part for reversal which is the switch means of a lock device in the state 
of drawing 6 , the location of a locking lever 111 is as unchanging as drawing 5 . 
[0044] Thus, the lock device of this invention double-sided airline printer In the process of rear-face 
printing actuation, from reversal actuation initiation, at least By taking an unlocking condition, while a 
planet device shifts to the 2nd connection condition ( drawing 6 ) which the paper feed roller 20 
rotates normally from the 1st connection condition ( drawing 5 ) which the paper feed roller 20 
reverses and the rollers 82 and 83 for reversal rotate normally, and the rollers 82 and 83 for reversal 
rotate normally Power transfer can be switched. Moreover, in respect of effectiveness of operation, it 
is desirable to suppress the drive time amount of the rollers 82 and 83 for reversal to the minimum, 
and for that purpose, when the form S back end separates from the roller for reversal at least at the 
time of rear-face printing (at the time of separating from the small roller 83 for reversal which is in the 
nearest location to the paper feed roller 20 here), it is desirable to cancel the drive condition of the 
rollers 82 and 83 for reversal. 

[0045] Next, the reset action of the lock device of this invention is explained. When the form S back 
end after reversal separates from the flap 90 for reversal at the time of rear-face printing, properly 
speaking, with the self- weight, the flap 90 for reversal shifts to a bottom location, and should also 
displace the location of a locking lever 1 1 1 in the lock location ( drawing 3 R> 3) in connection with 
this. However, in the condition that the paper feed roller 20 is rotating normally, even if a locking 
lever 1 1 1 tends to return to a lock location, since the height 115 interlocked with the epicyclic gear D 
which is engaging with Gearing H has marched out in the rocking locus of a locking lever 1 1 1 (refer 
to drawing 6 ), rocking of the locking lever 1 1 1 which uses a shank 1 12 as the supporting point is 
barred, and free-end 111a cannot return to a lock location from a shunting location. Therefore, when 
performing surface printing of another form S succeedingly, by the 2nd connection condition, power 
will be transmitted to the rollers 82 and 83 for reversal, and the rollers 82 and 83 for reversal will 
cause idling. For this reason, by resetting by reversing the paper feed roller 20 slightly in the phase 
which rear-face printing of Form S ended, migration evacuation of the height 115 which cancels 
engagement on an epicyclic gear D and Gearing H, and is interlocked with an epicyclic gear D is 
carried out out of the rocking locus of a locking lever 111, and it becomes possible to return a locking 
lever 1 1 1 to a lock location. What is necessary is just to perform the inversion of the paper feed roller 
20 in this reset action time until a height 115 moves to the location evacuated from the inside of the 
rocking locus of a locking lever 111. 

[0046] Based on the above explanation, the operating state which can set this invention double-sided 
airline printer like 1 operative condition is explained based on the timing chart of drawing 7 . First, if 
the form S sent by rotation of the feed roller 3 1 passes the flap 10 of the paper detector 2, the 
photosensor of the paper detector 2 will be in the condition (detection condition with paper) of not 
shading, the paper feed roller 20 will drive (normal rotation), and surface printing will be performed. 
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At this time, as shown in drawing 7 , the rollers 82 and 83 for reversal will be in a drive condition 
substantially. Here, a "real target" means not including the drive of the rollers 82 and 83 for reversal 
accompanying ready grade actuation of the so-called skew picking, paper return, etc., and paper jam 
discharge actuation in a drive condition. With the configuration of this invention, although the roller 
for reversal may drive with rotation of the paper feed roller 20 at the time of actuation of the above- 
mentioned skew picking etc., since it is in the special drive condition in the time amount restricted 
very much, it does not become a power effectiveness top problem. 

[0047] Subsequently, by the back end of Form S escaping from the paper detector 2, and coming out, 
the gobo which the paper detector 2 does not illustrate shades the optical path of photosensor, and will 
be in a paper-less detection condition, and the back end of Form S will be detected. A locking lever 
1 1 1 is maintained till this point in time by the condition of having locked the planet device. After 
surface printing is completed, the paper feed roller 20 starts an inversion, in connection with it, a 
planet device will be in the 1st connection condition, and the rollers 82 and 83 for reversal will start 
normal rotation. At this time, although the locking lever 1 1 1 is still standing it still in the lock 
location, the driving force from the paper feed roller 20 to reverse enables an epicyclic gear D to take 
the 1st connection condition in order to move to the opposite direction in the locking lever 111. 
[0048] Then, by the inversion of the paper feed roller 20, and normal rotation of the rollers 82 and 83 
for reversal, Form S is switched, where it passed through the conveyance way 81 for reversal and 
reversal is able to be added, and reaches a means (flap 90 for reversal) as conveyance of Form S 
progresses. If Form S passes the flap 90 for reversal, the free end of the flap 90 for reversal which 
suited the condition of having advanced to the conveyance way 81 for reversal with a self- weight till 
then will be rocked to an upper location according to the delivery force of Form S. When the change 
of state of this flap 90 for reversal gets across to a locking lever 1 1 1 through the movable joint 1 16, a 
locking lever 1 1 1 shifts to a shunting location, and a planet device will be in an unlocking condition 
completely (refer to drawing 5 ). 

[0049] If conveyance of Form S furthermore advances, as for Form S, the paper detector 2 will be 
passed, and a signal with paper will be told to the paper feed roller 20. From this signal, the tip of the 
paper reversed when paper feed of fixed die length was performed runs against the paper feed roller 
20 of an inversion condition, paper bends slightly, and the decision and skew picking of a search 
datum reference are performed. Then, the paper feed roller 20 switches to the normal rotation for rear- 
face printing, and the driving force makes an epicyclic gear D shift to the 2nd connection condition 
from the 1st connection condition. Except for few quiescent states between a switch of the hand of cut 
of this paper feed roller 20, and shift of an epicyclic gear D, the rollers 82 and 83 for reversal maintain 
normal rotation. In this condition, since the form S back end has passed the flap 90 for reversal which 
is a switch means, the locking lever 1 1 1 has stopped at the shunting location (refer to drawing 6 ). 
[0050] If rear-face printing advances and the form S back end finishes passing the flap 90 for reversal, 
the free end of the flap 90 for reversal will fall on the downward conveyance way for reversal with a 
self-weight. Although a locking lever 1 1 1 tends to return to a lock location in connection with this, it 
is blocked by the height 1 15 of the epicyclic gear D in the 2nd connection condition, and cannot return 
to a lock location. Therefore, the rollers 82 and 83 for reversal will continue normal rotation as it is, 
while the paper feed roller 20 is rotating normally for rear-face printing. For this reason, by 
completing rear-face printing, and reversing the paper feed roller 20 slightly, after the form S back end 
has separated from the paper feed roller 20, the 2nd connection condition is canceled and an epicyclic 
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gear D is moved to the location which takes neither the 1st connection condition nor the 2nd 
connection condition. The locking lever 1 1 1 which was having the return in a lock location from a 
shunting location barred by the epicyclic gear D returns to a lock location, and is reset by this 
actuation. 
[0051] 

[Effect of the Invention] According to this invention, in the double-sided airline printer equipped with 
the power transmission device which drives the roller for reversal using the driving force of a paper 
feed roller, since the roller for reversal is driven after the reversal actuation initiation after surface 
printing termination, idling of the roller for reversal can be suppressed to the minimum, and 
improvement and energy saving of power effectiveness are attained. Moreover, since the load to the 
drive of a paper feed roller can be reduced, failure and shortening of a life cycle can be prevented. 



[Translation done.] 
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